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Supplementary Material 1 
Sample type Origin T °C Mean 
concentration 
of Fe(II) nM 
SD 
nM 
Particle 
loading 
mg l-1 
Iceberg Greenland, Iceberg embedded sediment 
(Hopwood et al., 2016) 
5.6 0.69 0.29 19.2 
Glacial flour Greenland, sieved <63 μm  
(Hopwood et al., 2014) 
5.6 0.49 0.096 8.8 
Glacial flour Greenland, sieved 63-106 μm 
(Hopwood et al., 2014) 
5.6 2.15 1.13 20.6 
Glacial flour Greenland, sieved <63 μm  
(Hopwood et al., 2014) 
5.6 4.15 2.91 19.8 
Dessert sand Mali sand, sieved <20 μm  
(Marañén et al., 2010) 
5.2 3.06 1 22.6 
Dessert dust Saharan dust collected in the Gibraltar 
Strait 1982 (Marañén et al., 2010) 
5.2 0.53 0.39 18.0 
Volcanic ash Etna 2002 eruption  
(Browning et al., 2014) 
5.2 0.76 0.17 31.9 
Dessert dust Saharan dust collected in Barbados 1967 
(Provided by Matthew Patey) 
5.0 0.28 0.081 20.3 
Reference 
material 
Basalt (USGS reference material) 5.0 0.72 0.19 26.0 
Reference 
material 
Peridotite (USGS reference material) 5.0 0.91 0.26 18.9 
Reference 
material 
Peridotite (USGS reference material) 5.0 1.34 0.22 21.0 
Dessert sand Mali sand, sieved <20 μm,  
(Marañén et al., 2010) 
5.0 2.01 0.71 20.6 
Volcanic ash Chaitén 2008 eruption (Browning et al., 
2014; Watt et al., 2009) 
5.0 2.81 0.43 11.2 
Volcanic ash Calbuco ash (aged 2 weeks) 5.8 1.43 0.19 21.4 
Volcanic ash Calbuco ash (aged 2 weeks) 5.8 1.61 0.38 20.4 
Volcanic ash Calbuco ash (aged 2 weeks) 5.8 2.04 0.45 19.5 
Volcanic ash Calbuco ash (aged 2 weeks) 5.6 0.38 0.058 50.3 
Volcanic ash Calbuco ash (aged 2 weeks) 5.6 0.47 0.11 4.2 
Volcanic ash Calbuco ash (aged 2 weeks) 5.6 0.48 0.1 47.7 
Volcanic ash Calbuco ash (aged 2 weeks) 5.6 0.43 0.16 100.3 
Volcanic ash Calbuco ash (aged 2 weeks) 5.6 0.30 0.11 495.7 
Volcanic ash Calbuco ash (aged 2 weeks) 5.6 0.20 0.084 1040.8 
Volcanic ash Calbuco ash (aged 2 weeks) 5.6 0.15 0.0474 1997.4 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.45 0.0457 11.2 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 1.02 0.817 5.8 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.69 0.205 4.6 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.67 0.106 2.2 
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Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.73 0.136 1.5 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.77 0.118 0.8 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.57 0.150 234.0 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.71 0.220 238.9 
Volcanic ash Calbuco ash (aged 2 weeks) 5.7 0.63 0.118 240.4 
Volcanic ash Calbuco ash (aged 4 months) 5.7 0.65 0.101 24.0 
Volcanic ash Calbuco ash (aged 4 months) 5.7 1.72 3.15 12.0 
Volcanic ash Calbuco ash (aged 4 months) 5.7 0.94 0.156 8.4 
Volcanic ash Calbuco ash (aged 4 months) 5.7 0.91 0.0840 4.4 
Volcanic ash Calbuco ash (aged 4 months) 5.7 2.17 1.07 2.0 
Volcanic ash Calbuco ash (aged 4 months) 5.7 1.47 0.326 22.8 
Volcanic ash Calbuco ash (aged 4 months) 5.7 0.83 0.137 13.6 
Volcanic ash Calbuco ash (aged 4 months) 6.7 1.11 0.176 9.2 
Volcanic ash Calbuco ash (aged 4 months) 6.7 0.82 0.335 4.4 
Volcanic ash Calbuco ash (aged 4 months) 6.7 0.91 0.112 2.4 
Volcanic ash Calbuco ash (aged 4 months) 6.7 0.90 0.0943 11.6 
Volcanic ash Calbuco ash (aged 4 months) 6.7 1.01 0.111 9.2 
Glacial flour Bodalsbreen Norway, sieved <63 μm 
(Hopwood et al., 2014) 
7.2 0.063 0.157 2131.8 
Glacial flour Bodalsbreen Norway, sieved <63 μm 
(Hopwood et al., 2014) 
7.2 0.067 0.163 50.0 
Glacial flour Bodalsbreen Norway, sieved <63 μm 
(Hopwood et al., 2014) 
7.2 0.16 0.277 2.4 
Glacial flour Bodalsbreen Norway, sieved <63 μm 
(Hopwood et al., 2014) 
7.2 0.069 0.109 6.8 
Iceberg Svalbard, Iceberg embedded sediment 
(Hopwood et al., 2017- sample n 46) 
7.2 0.40 0.321 99.6 
Iceberg Svalbard, Iceberg embedded sediment 
(Hopwood et al., 2017- sample n 46) 
7.2 0.12 0.142 19.2 
Iceberg Svalbard, Iceberg embedded sediment 
(Hopwood et al., 2017- sample n 46) 
7.2 0.075 0.0640 8.8 
Iceberg Svalbard, Iceberg embedded sediment 
(Hopwood et al., 2017- sample n 46) 
7.2 0.069 0.144 20.6 
Iceberg Svalbard, Iceberg embedded sediment 
(Hopwood et al., 2017- sample n 46) 
7.2 0.060 0.108 19.8 
Iceberg Svalbard, Iceberg embedded sediment 
(Hopwood et al., 2017- sample n 46) 
7.2 0.092 0.148 22.6 
Volcanic ash Calbuco ash (aged 9 months) 7.2 0.29 0.0914 18.0 
Volcanic ash Calbuco ash (aged 9 months) 7.2 0.10 0.137 31.9 
Volcanic ash Calbuco ash (aged 9 months) 7.2 0.044 0.122 20.3 
Volcanic ash Calbuco ash (aged 9 months) 7.2 0.087 0.192 26.0 
Supplementary Table 1. Fe(II) leaching experiments conducted on a variety of particle types. 2 
Where particles have been characterized previously, or used in prior incubations, the appropriate 3 
study is quoted. SD standard deviation. T, temperature. 4 
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Date Chlorophyll-
a mg m-2 
Diatoms 
cells m-2 
(×10-6) 
Station 
A 
Diatoms 
cells m-2 
(×10-6) 
Station 
B 
Diatoms 
cells m-2 
(×10-6) 
Station 
C 
3/20/2015 52.7 n.d. n.d. n.d. 
4/10/2015 15.7 n.d. n.d. n.d. 
5/6/2015 28.4 326 38671 44778 
5/14/2015 29.4 ± 0.7 49225 169170 137289 
5/21/2015 1.4 ± 0.3 20111 26904 n.d. 
5/29/2015 0.78 ± 0.3 1569 2153 n.d. 
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Supplementary Table 2. Source data for Figure 4. Chlorophyll-a concentrations (Station C only) 6 
and diatom cell abundance (Stations A, B and C) are presented integrated to 15 m depth. Where 7 
replicate profiles were conducted for chlorophyll, the mean ± standard deviation is reported. n.d. 8 
no data.  9 
 10 
Size  Water Time (h) AT  
µmol kg-1 
<63 µm De-ionized water 0 12.2 ± 0.42 
<63 µm De-ionized water 2 15.6 ± 0.30 
<63 µm De-ionized water 24 17.1 ± 0.73 
>1 mm De-ionized water 0 9.8 ± 0.73 
>1 mm De-ionized water 2 12.8 ± 1.8 
>1 mm De-ionized water 24 13.4 ± 1.1 
Baseline De-ionized water 0 9.2 ± 0.93 
<63 µm Brackish water 0 1139 ± 1.7 
<63 µm Brackish water 2 1130 ± 1.9 
<63 µm Brackish water 24 1134 ± 1.5 
>1 mm Brackish water 0 1145 ± 3.0 
>1 mm Brackish water 2 1141 ± 4.1 
>1 mm Brackish water 24 1142 ± 1.6 
Baseline Brackish water 0 1144 ± 4.6 
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Supplementary Table 3. Source data for Figure 5. Total alkalinity (mean ± standard deviation) 12 
from 4 replicates.  13 
4 
 
Ash / g ΔFe / nM ΔCd / nM ΔPb / nM ΔNi / nM ΔCu / nM ΔCo / nM ΔMn / nM 
0.13 
±0.01 
1.4 
±2.4 
0.017 
±0.010 
0.003 
±0.009 
-0.46 
±0.41 
-0.040 
±0.089 
0.022 
±0.029 
0.089 
±0.019 
0.22 
±0.03 
0.90 
±0.70 
0.005 
±0.003 
-0.001 
±0.001 
-0.074 
±0.43 
-0.042 
±0.032 
0.012 
±0.024 
0.12 
±0.042 
0.37 
±0.03 
1.2 
±0.77 
0.015 
±0.020 
-0.002 
±0.001 
-0.16 
±0.53 
-0.082 
±0.043 
0.016 
±0.029 
0.20 
±0.006 
0.72 
±0.11 
0.58 
±0.11 
0.019 
±0.007 
0.000 
±0.001 
0.76 
±1.57 
0.074 
±0.018 
0.070 
±0.089 
0.37 
±0.051 
0.74 
±0.10 
1.0 
±0.64 
0.011 
±0.006 
0.000 
±0.000 
-0.25 
±0.075 
0.037 
±0.039 
-0.007 
±0.013 
0.35 
±0.022 
1.2 
±0.04 
1.6 
±0.98 
0.023 
±0.020 
0.020 
±0.023 
-0.005 
±0.12 
0.13 
±0.17 
0.054 
±0.009 
0.61 
±0.14 
2.2 
±0.07 
1.3 
±0.86 
0.010 
±0.009 
0.015 
±0.012 
-0.26 
±0.18 
0.21 
±0.078 
0.016 
±0.018 
1.1 
±0.061 
5.2 
±0.64 
2.7 
±0.79 
0.010 
±0.020 
0.024 
±0.006 
0.38 
±0.54 
0.77 
±0.13 
0.100 
±0.051 
2.6 
±0.13 
Supplementary Table 4. Source data for Figure 6. Change in trace metal concentrations (mean ± 14 
standard deviation) from 3 replicates. 15 
 16 
 17 
Supplementary References 18 
 19 
Browning, T. J., Bouman, H. A., Henderson, G. M., Mather, T. A., Pyle, D. M., Schlosser, C., 20 
Woodward, E. M. S. and Moore, C. M.: Strong responses of Southern Ocean phytoplankton 21 
communities to volcanic ash, Geophys. Res. Lett., 41(8), 2851–2857, 22 
doi:10.1002/2014GL059364, 2014. 23 
Hopwood, M. J., Connelly, D. P., Arendt, K. E., Juul-Pedersen, T., Stinchcombe, M. C., Meire, 24 
L., Esposito, M. and Krishna, R.: Seasonal Changes in Fe along a Glaciated Greenlandic Fjord, 25 
Front. Earth Sci., 4, doi:10.3389/feart.2016.00015, 2016. 26 
Hopwood, M. J., Cantoni, C., Clarke, J. S., Cozzi, S. and Achterberg, E. P.: The heterogeneous 27 
nature of Fe delivery from melting icebergs, Geochemical Perspect. Lett., 3(2), 200–209, 28 
doi:10.7185/geochemlet.1723, 2017. 29 
Hopwood, M. J. J., Statham, P. J. J., Tranter, M. and Wadham, J. L.: Glacial flours as a potential 30 
source of Fe(II) and Fe(III) to polar waters, Biogeochemistry, 118(1), 443–452, 31 
doi:10.1007/s10533-013-9945-y, 2014. 32 
Marañén, E., Fernández, A., Mouriño-Carballido, B., MartÍnez-GarcÍa, S., Teira, E., Cermeño, 33 
P., Chouciño, P., Huete-Ortega, M., Fernández, E., Calvo-DÍaz, A., Morán, X. A. G., Bode, A., 34 
Moreno-Ostos, E., Varela, M. M., Patey, M. D. and Achterberg, E. P.: Degree of oligotrophy 35 
5 
 
controls the response of microbial plankton to Saharan dust, Limnol. Oceanogr., 55(6), 2339–36 
2352, doi:10.4319/lo.2010.55.6.2339, 2010. 37 
Watt, S. F. L., Pyle, D. M., Mather, T. A., Martin, R. S. and Matthews, N. E.: Fallout and 38 
distribution of volcanic ash over Argentina following the May 2008 explosive eruption of 39 
Chaitén, Chile, J. Geophys. Res. Solid Earth, 114, B04207, doi:10.1029/2008JB006219, 2009. 40 
 41 
